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Claim 3 

Sintered ceramic according to claim 1 or 2, 

wherein the powder of the BN ingredient is an amorphous BN powder 
alone or BN powder which is amorphous partially, and 

wherein a K value of the amorphous BN is 0 to 0.6. 
The proviso is as follows. 
^_ ^(102) 
5(100) + 5(101) 

S(hkl) is a peak area of (hkl) corresponding to hexagonal BN of the X-ray 
diffraction pattern. 

(page 2, right upper column, line 8 to right lower column line 1) 

It is preferred that the starting material powder of the BN ingredient of 
the present invention is a powder [including] an amorphous BN at least partially 
or a material powder which changes to an amorphous BN during the firing. 

A K value is used as a parameter indicating an amorphous degree of the 
material. In the present invention, the powder of 0<K<0.6 is used. 

The powder having the above K range is used alone, or a crystalline 
powder of K>0.8 is mixed with it suitably. 

The percentage of the crystalline powder may be up to about 80% of BN in 
the starting material. 

If the percentage exceeds 80%, the strength becomes lower because of bad 
sinterability. 

The reason that the K value of the amorphous powder is limited to 
0<K<0.6 is that the mechanical strength becomes lower and the loss caused by the 
molten metal becomes greater because of bad sinterability if the K value exceeds 
0.6. 

The amorphous BN powder includes a powder which changes to the 
amorphous powder in the sintering process in addition to the amorphous BN 
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alone. 

The powder including amorphous BN partially may be a mixture of the 
amorphous powder and the crystalline powder or the crystalline powder on which 
the amorphous powder is present partially. 

These powders are obtained by the mechanochemical effect. 

The K value will be explained in detail. 

The X-ray diffraction patterns of h-BN, that is, hexagonal BN are shown 
in Figs. 1-5. 

Fig. 1 is a pattern of a typical crystalline BN. 

Figs. 2-5 are patterns in which the crystallinity is broken and the 
amorphism progresses in order. 

The degree of the amorphism progresses in a way of Fig. 2 -» Fig. 3 -> Fig. 
4 -» Fig. 5. 

The K value is shown as the following expression, 

5(100) -H 5(101) 

(Cu-Ka lines, PW-1710 made by PHILIPS Co.) 

S(102) is an area of the hatched lines (1) in the diffraction pattern. 
S(IOO) is an area of the hatched lines (2). 
S(lOl) is an area of the hatched lines (3). 
The crystalline powder shows K>0.8. 

If the amorphism progresses, the K value becomes smaller and converges 

toO. 

(page 3, left upper column, lines 1 and 3, and a table) 

<Examples> 



Example 1 

Composition (%) of Ceramic Ingredient and Loss Caused by Molten Metal 



No. 


BN 
Ingredient % 


Breakdown of Starting 
Material BN Ingredient % 


Other 

Ingredient % 


Diameter 

after 
Immersion 


1 


80 


20 (K=0.4) 80(K=0.8) 


Si02 20 


8.5 


2 


90 


80 (K=0.1) 20(K=1.1) 


AIN 10 


9.9 


3 


70 


60 (K=0.2) 40(K=0.8) 


B4C 30 


10.0 


4 


80 


90 (K=0) 10(K=1.0) 


A1203 20 


10.0 


5 


60 


100(K=0) 


MgO 40 


9.5 


6 


70 


80(K=0.3)20(K=1.1) 


Y203 30 


10.0 
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7 


80 


80 (K=0.3) 20(K=1.1) 


Zr02 20 


10.0 


8 


70 


50 (K=0) 50(K=1.0) 


ZrB2 30 


9.0 


9 


70 


50 (K=0) 50(K=0.8) 


ZrN 30 


8.2 


10 


70 


80 (K=0) 20(K=0.8) 


Zr02-Si02 30 


8.0 


11 


70 


80 (K=0) 20(K=1.0) 


Si3N4 30 


9.3 


12 


70 


80 (K=0) 20(K=1.0) 


TiB2 30 


8.0 


13 


70 


80 (K=0) 20(K=1.0) 


Ti02 30 


8.0 


14 


70 


80 (K=0) 20(K=1.0) 


AIN 15 Si02 15 


10.0 


15 


70 


80 (K=0) 20(K=1.0) 


AIN 15 Ti02 15 


10.0 


16 


70 


80 (K=0) 20(K=1.0) 


AIN 15 MgO 15 


9.9 



(page 3, line 12 and lines 16-17) 
Example 2 

In this example, 80% of the BN starting material is the amorphous BN 
powder of K=0.3. 



(page 3, left lower column, lines 4-9) 
4. Brief Explanation of Drawings 

Figs. 1-5 show transition of the X-ray diffraction patterns up to crystalline 
hexagonal boron nitride. 

Fig. 1 is a pattern of the crystalhne BN, and Figs. 2-5 are patterns in 
which the amorphism progresses. The vertical axis is the diffraction intensity 
(cps), and the horizontal axis is the diffraction angle 20 (degree). 
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Fig. 5 



@5^§S#i^^^ (A) ^2-44067 

©Int. CI. ' mmm^ ffp^mm^^- ^« 2 ¥C 1990)2^143 

C 04 B 35/58 1 0 3 A 7412-4G 

m^mo^isc 3 (±^M) 



@^ W Hg63- 195424 
@tB m Bg63(1988) 8 ^ 4 0 



m m m 

® BN4 0%«±t (S i OZ , Afi2 03 , A2N, 

B4 c, ■it±mKmmm. j\b2 . ztbz . ztn. 

Zr-OZ , Zr02 • S i 02 , S i 3 , T i 02 , 7 

'ist sT^, mmmi'iicmnrc b N^mmt'^^ y i7. 

® ±'mNlitf)t (S i02 , A£2 03 , AdN, 

B4 c, n±m7tmmm. t i b2 , zrB2 , ztn. 

Z rOZ , Z r02 • S i 02 , S i 3 N4 , T i 02 . 7 

® ±ffiBNfilc»®M4»7fetf, ^l^■aMBN«^5feW3!6«5^^ 
W-S(S/!jJ3^SltTS§BN«&*X-39(9, ^JfSKOKIl/^, 
0~0. 6-C®Sili:S^jSjti:T*S|^JH ( ^ ) 

(2) vLwrnmrnmim. 



fcfc'L-. S (102) 

S (1 00) +S (101 ) 

s (hkfi. ) tt, xmxru^^-y(r>i^^,m\z.ii&m 
§ (hkH ) Qi€-owm. 
3. ?EW]OF#ai&s«l!n 

<tif3K(7)M-r> 

C:®fc«)(Cffi«JTMT-«*<Ii:t)C©|ll2©1 oT-ig 
?SoT, BNt75yi7;?®lsnfcM14^jPfH«|4T-E< 

is/j^Tfcijictt, co?^M©iisi®t, mmmkmm 



-373- 



<mmmmms^> 
< Ra?B,-s^ i!ff Sit 4 fc ® > 

® BN40%a±t (S i02 . AiZ 03 , A4N, 

B4 C. ^i5±Si/l^©Kftia. T i B2 , ZrB2 , ZrN, 
Z r02 , Z r02 • S i 02 v S i 3 N4 , T i 02 , 7 

® X, ±S2BN>S»i: (S i 02 . All2 03 , A« N, 
B4 C. ^S±3Ji^EsgOKtt. T i B2 , ZrB2 , ZrN. 
Zr02 , Zr02 ♦ S i 02 , S i 3 M , T i 02 , 7 

(r>ttza«±©t^5 6 o%JX±T- 

s*BN?rvMfig?J5-t:^^ yc^it, mmmi'it>mi^<0i±t 



??^¥2-440B7 (2) 
0-0. 6T-39^<!:^, ±M5!?)5ltfS£)5llSlCSt55 

fcfc-U. S (102) 

S (100) +S (101 ) 
S (hkH ) I*, X^mffA'^-XDA^SBNCfflSf 
* ( h k£ ) (Df-^EffiT-fcS, 

*j?w®BN;«^jfiDa3S^ji»)*w, 'p< ti>^(D-m\z 

5n«tf, iJiWT-tt, o^K^o. 6©«»>t5«ra</>«.a 
. K*5±i2Kia<o»)*&i^-(*T-i&«)(/>«, cnicKso. 8 

O80%*T-T-«^<, 

•^^H^M«a*<DK(i&^0~0. 6(:iE£t^(Z)«, Klii/j? 



h-BN> OSDM7^SBNOXS@}ffA'5t-V«s |g1 

urci^^w., S(i02) 



(PHILIPS^iW PW-1 710, Cu-KaO^) 

S (1 0 2 ) a> @jrr/\-^->(0^^ ( 1 ) (DS!J^)„ 

S (100) tt, ills (2) CDglS^^, 

S ( 1 0 1 ) B, ( 3 ) GDSU^jT-BSo 



tfjCD B N a . 'X <!: 4 0 % J.X±.Ml t S 

BNtXJKOfig^^fcl: (S i 02 , Ai!2 03 , AjgN, 
B4 C, ^-imma^mm. T i B2 , Z r- B2 , Z r N. 
Z r 02 , Z r 02 • S i 02 , S i 3 N4 , T i 02 , 7 

unmmaBNmtitiz. '><i:-t>^i*©60%jx 
i^, ±mn±mim(r>mmtu. y2 o3 ^jiu, 7/uji 



-374- 



nmi^mmpT-. 1 5 5 o"c± 1 ovizmmi^tzmtfi ( sc 
R 4 2 0 > At mo, 1 %m^. v ^ 



mm. 



80 K=0.8 
20 K=1.1 
40 K=0.8 
10 K=1.0 



20 K=1.0 
20 K=1.0 
20 K=1.0 
20(K=1.0 



HgO 40 
Y2[)3 30 

^8 

ZrN 30 

m 15 Si02 15 



10.0 



1 O0X 1 002. OQXbfc-bCDT^-Sa 
fA1> NO. l-ISCfflfiST-, BNm%)lJ84©^T*JSSS 



?f eg ¥2-44067 (3) 

a^CStt, NO. 1 3. 8mi0> NO. 2 2. W, 
NO. 3 2. 5jm0, NO. 4 2. 8raii0, 
NO. 5 3. O«M0, NO. 6 3. 5ws<A, 
NO. 7 2. 3«»i«, NO. 8 2. 5nii0, 
NO. 9 2. 8i»ii<A, NO. 10 3. Omit<^, 
NO. 1 1 2. 9/i»»0, NO. 1 2 2. 1/mi0, 
NO. 1 3 2. NO. 1 4 3. 5ffl(s<> 

NO. 15 3. 6jm0, NO. 16 3. l/iw* 

■mmi 

BN65%-AaN1 5%-S i 02 15%-A^i'^596 

i^, *ff!(D=b©tt, BNtb^lll|s|(D80%^K=0. 3<07 
p ;iB N15)*?:1J o fc, 

{ 1 ) mm. nizmm<mtfmmmmt^mm'p^i^\ 



{ 3 ) iS^lST-$$. 



?g1 ~5Stt, ^lf]^mitn-^0m(Df:^3,niC^.i>iV(DXB 
miff A-^i - >(?)S^b^^^bAcKT■35^c 

IB1 swrss«©/N-^->, m2~5®tt3^aK<b/j5jifTb 
fctm/<^-yT-^i,^ mummm (CPS) , fftiMt): 

IlJ/f/rj2 (degree) T-«§„ 



-J 



SCI0 2)-43S4.9 



USOoo >+S(Ion=53S6.6 




SC|00)+S(IO I) =2883.6 




S<loa) = «/.7 



' Jv^ «SJ ^ „^ gua 

4 s m 



-375- 



fSFffl ¥2-44067 ( 4) 



fCpS) Vte- 




-376- 



